The endothelium and cyclic guanosine monophosphate in hyperthyroid-induced hypertension.
We investigated the role of endothelium derived relaxing factor (EDRF) and cyclic guanosine monophosphate (cGMP) in the altered vascular reactivity of hyperthyroidism (HT). Rats were given daily injections of triiodothyronine (T3), 50 micrograms/100 g body weight for two weeks, and they had significantly higher serum levels of T3 compared to untreated, control rats (493 +/- 82 vs. 58 +/- 7 ng/dl, p less than 0.05) and significant elevations in their systolic blood pressure (188 +/- 6 vs 126 +/- 3 mm Hg, p less than 0.05). Vascular reactivity was studied in isolated muscle baths; cGMP was measured by RIA. There were no differences in contractile responses to phenylephrine (PE) in isolated aortae from the HT and control rats, but aortae from the HT rats contracted with PE relaxed less to acetylcholine (Ach); the calcium ionophore, A23187; and sodium nitroprusside (SNP). Sensitivity to atrial natriuretic factor (ANF) and 8-Br cGMP was unaltered. Blood vessels from HT rats generated significantly less cGMP in response to Ach, SNP, and ANF. Treatment of the hypertension in the HT rats which hydralazine or propranolol restored the vascular relaxation response to Ach but not SNP; cGMP responses remained blunted. These data suggest that endothelium dependent vasodilators may induce relaxation independent of elevations of cGMP in aortae from HT rats.